Conditionally lethal mutations in chinese hamster cells. Characterization of a cell line with a possible defect in the Krebs cycle.
A variant Chinese hamster cell line has been isolated from a mutagenized population that has a markedly reduced ability to oxidize a variety of substrates via the Krebs cycle. The production of 14CO2 from 14C-labeled compounds was measured using pyruvate, acetate, beta-hydroxybutyrate, palmitate and glutamate, and in all cases it was neglibible in the mutant. In contrast to this, significant amounts of 14CO2 were produced from 14C-aspartate and 14C-succinate which suggest that some reactions of the Krebs cycle can take place and this conclusion is supported by tracer experiments with labeled compounds. The rate of respiration measured with a Clark oxygen electrode in the mutant was compared to several normal Chinese hamster cell lines and was found to be only 8%. Mitochondria appear to be present in normal numbers and with only minor differences in morphology. The measurement of difference spectra between oxidized and reduced states permits us to conclude that the cytochromes are all present and functional. These results lead us to believe that there may be a defect in the Krebs cycle between alpha-ketoglutarate and succinate. Alternatively a defect in a structural component of the mitochondria or in the electron-transport chain itself may be causing pleiotropic effects in the Krebs cycle and respiration.